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(2) — |flJ*fctt^TO*^^d57y ^eife^tbfc^^y ^T/i^/wS ; 

(3) —^mta^x(D7^mm^yiymm^tifc^yiym^v^—T/vm;Rxi 

(4) v ? T/V3vVv''i33ri/3£ 
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(1) /Ky^^ntw, ^y^^^i/^it^/Ky^-^^^^^s^^ 
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(3) — f^fc^^T^^^MT-^^vy^g^^c^^y^^y^-^/vS;^^ 

(4) i^T/V^/V^u^^; 

[0019] 8. co2m^^^^ir^^^m\ykm^hti:^MW. m&^izt^mm 



WO 2005/078161 



4 



PCT/JP2005/002179 



(1) ^y^dr^/ntV^ Wttl^^W&XXfitfVtti/^l'^frt&zmfr 
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(4) i?T/V3c/V^u3ci/^ 

[0020] 9. co2mm^^^mir^y^^i^^m^^x^^mi¥m(D^^m 

(1) ^t^^ntvy, #W^>yfcJ;tWm^x^y)6^5#*» 

(2) ^§B*fcf*^T(D^^ig^^^5,^g^$^7t^5,^T7V=¥/V^; 

(3) — W*^tt^T©**IS^^y*ig«|$^^y*aKy^— 

(4) ^T/V^/V^ndr^S 
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(4) ^T/V^/V^ndr^S 
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[0023] 12. (C02S^§R5»-X-*fc^X-(C02SfPtt§|5^)-X-^^T^^i-l)^ 

1) F-(CF ) -(OCF F ) -(OC F ) -(OCF ) -(CH ) - X- 

2 q 36m 2 4 n 2o 2p 

2) -X- (CH2)p-(CF 0)o-(C F O) -(C F O) -(CF ) -(OC F ) -(OC F ) -(OCF ) 

2 2 4 n 36m 2q 36m 24n 2o 

-(CH ) -X- 

2 P 

rr-em, n, o, p, qteO£*_h<D^#refc«9, m *5«ttJ« nfSl^fcO^fS&iV^O— 15(D3g 
n+m^20, o =0—20, p=0— 2, q=l— 10X*&Z> o #*ft03gL^©Jg#ra|ta;bT 
, -(OC F ) - H\ -(OCF2CF2CF2)m- £fcf2 -(OCF(CF3)CF2)m- £\ -(OC F ) 

3 6m 2 4 n 

-it, -(OCF2CF2)n- -(OCF(CF3))n- £r#>«r^i- 0 

(rr-exttini— -efeo-obM^o-cv^J;<, &v>ra\ o, s, nh.nr (r 3 :t 

Wffi, C=0, C(0)0, OC(O), C(0)S, SC(0),C(0)NH, C(0)NR a (R a :T/^/^ 
), NH(0)C, NR(0)C, CH2, CHR a , CR a (R a :T/V3VV^) , SO NH^fiNHSO 

2 2 2 

-To) 

13. ^Ti-*t l) - 3) (D/-^y^^^v 

1) F-(CF ) -(OC F ) -(OC F ) -(OCF ) -(CH ) X-Rh 

2q 36m 24n 2o 2p 

2) F-(CF ) -(OC F ) -(OC F ) -(OCF ) -(CH ) X-Rh-X-(CH2)p-(CF O) -(C F O) 

2q 36m 24n 2o 2p 2o24n 

-(C F O) -(CF ) -F 

3 6m 2 q 

3) Rh-X(CH2)p-(CF O) -(C F O) -(C F O) -(CF ) -(OC F ) -(OC F ) -(OCF ) 

2o 24n 36m 2q 36m 24n 2o 

-(CH ) X-Rh 

2 p 

£.£.-Cm, n, o, p, q{*0^_h<D^^:-C$>«9, m $o£Tf ntel^Rf^O^te&tV^O— 15<D^ 
WC, n+m^20, o =0—20, p=0— 2, q=l — 10t?&5 o ##«9Mb^^<DjlR#«^t?-f 
, -(OC F ) - -(OCF2CF2CF2)m- -(OCF(CF3)CF2)m- & s -(OC F ) 

3 6m 2 4 n 

- -(OCF2CF2)n- -(OCF(CF3))n- ^g-^grTo 

[0024] Xte|^^fcoT^MftoTVv-Ob£<, l|Mg"S\ sfcV^tt\ O, S, NH.NR (R a :T/V^r 
/V^), C=0, C(0)0, OC(O), C(0)S, SC(0),C(0)NH, C(0)NR a (R a :77V3WS), 
NH(0)C, NR(0)C, CH2, CHR a , CR a (R a :T/V^r/VS) , SO NH^/c^NHSO £^i~ 0 

2 2 2 
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2) Y-(CF2)ml-(CH2)nl-X-Rh-X-(CH2)nl-(CF2)ml-Y 

3) Rh-X-(CH2)nl-(CF2)ml-(CH2)nl-X-Rh 

~~TTOFfe3iM3:H-T:£> , 9, xnm—x&oXhMt£ox\<^xh£<, coo, o, s, 

CONH.NHCO, SO NH, NHSO ^h^m^hmUn^^M^ir. 

2 2 
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2 sVVT* 

3 mm^y 

5 ^$—y— 

6 [11^^- 

7a ®*(&§S) 
7b 

8 m±M^ 

9 fco^Si 

10 J£^f«^ 

[0040] C02^Wm^b^^^WKW^3:^'9^^V^C02-^e)ot», CO20^P 

mwm&j&&£it. mw&itmcmia*co2-&<>%mfem&tj:mmx*frMirz>z. 
mxh% 0 

[0041] ^mm^my<±(DXvfmm^M^\^ co2^-com^^m^^m&^m 
[0042] ^r^^x^KM,m^K^^m^<D^m^n^tit^ /^>^<d^ 
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[0043] gp^^S#f^#«J^y^^»^^^, C02^©ifi5V^#SSr^rr5r2:^ 

[0044] ^-e^<z)a^-efc^ji^^tttt(D^^.«, ^^^©^fl&fk^jj:** 

[0045] ^^©0*bV>HJfe^flg(Dlo^*3V>T, C02§Jfntt§B#^i-5/^^ 
{fr^tt, C02ffifPtt$|5^m^K'l4§B^(C02^^(D<SV>§|5^)^i-^o 1 

[0046] C02&fPt£8B#fc|IU (1) ^y^-=3r^ntV>-, aKy^->C/^V^*3j;tJ^y^" 

35c*fi^i:L-C{i, Jl^lft^te^y^^nfcV^ atfytf^^Vl^ tfW 
dri/^W^, ^y^-dr^^^-i/^-/Ky^-dr^°ntV^m^#:, tfVtti/^U 

^y^^^w>--^y^^ 0 ntv^-^y^^^w>-#m^f*^#tf^ 

[0047] *mm-T*mmirz;~*>'mk&van. 'j>t£<kbco2mflamn& m &^irz>h 
(Rf) tm^^w^^m(x)x-mw^t^mxh^xh^ \ 

[0048] ^K<D$fe^^LV^Jfe^(D10^*5V^, *3&W<DC02mfin&Mft&$r 
~rz;~*>?Mt&®Hi. C02HfPtt$|3^(Rf) irll^S(Rh) £jgM$fcii*^(X 
) OQiW-W^ J^V^ O, S, NH.NR (R a :T/V3r/V^X C=0, C(0)0, OC(O), 
C(0)S, SC(0),C(0)NH, C(0)NR a (R a :T7^7VS), NH(0)C, NR(0)C, CH2, CHR a , 
CR a (R a :T/Vdr/V^), SO NH^fcteNHSO ^i~ 0 ) ^S*££;fxfc«3t^U Rf t 
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3rU^m(A) WfLtt. (CH2)m, (CF2)n, CF(CF3), (CF2)n(CH2)ft£T) fefrfeSiirC 
[0049] ^K<^fe^ #M^^I>*^S^C02(D##T^fl;^Ci?)o#^fT5*"^"e 

fcot, C02{»#\ ffiffilf*fcr^ttlMfc1B^#&U C02HfpW5>^-r§ 
S—Hrl/?kft&m*, ffjfB^«i:C02(D \z.£t>\z.WdialrZZ.b%mkb1rZ> 
o i^-e, ry^^{b^^firlB7K^^co2<z)##^^$^^»i-§jt«, 

ttKt??fev\ fllfcti, C02^M^^t?*^«r^tf-*o#^^y-^-^>f^ 
^£^LT3jEfe£^(Dfco#^LTt>«fc<, C02 ^/^^-fb^^TOM'^L 

[0050] co2Sgfo'l4$i3^ (Rf) fcur (i) ^yt^v'/otvy, tfVtti/y^u^tex 

t>L< «3^c#m^#: ; (2) — §B*fc fi^t©*ilf ^^i^tifc^^T 

—4)xm£ti%o 

• F-(CF ) -(OCF F ) -(OC F ) -(OCF ) -(CH ) - 

2 q 36m 2 4 n 2o 2p 

2) -(CH2)p-(CF O) -(C F O) -(C F O) -(CF ) -(OC F ) -(OC F ) -(OCF ) -(CH ) 

2o 24n 36m 2q 36m 24n 2o 2 

P 

(^Xm, n, o, p, cifem^fcfem&tlZMVXfoZo ) 

3) Y-(CF2)m-(CH2)n- 

4) -(CH2)n-(CF2)m-(CH2)n- 

(r^-em, n, Yfemmzmmtstiz>m<9xfoz> 0 ) 
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xh^ ^ntgtftv >b^^^b7K^^*>5o 0*uv ^Rh^fi^y^^T/v^i/^ 

X. f^RfS^^F-(CF(CF3)CF20)nCF(CF3)(Z)#^ 1 — 1 5{i <£>$|«9 MU^MS:) Sr^ff 5 

[0051] co2&ftit£§B# (Rf) bM7k&Mfrm)&mirZy~*i/mk&yobL,Xi^ WT© 

[0052] Rf-X-Rh; 

Rf-A-X-Rh; 
Rf-X-A-Rh; 
Rh-X-Rf-X-Rh; 
Rf-X-Rh-X-Rf 0 

(Rf, Rh, xfeMmizfem£tiz>m<9x*&z> 0 Any^m^nx\^xh^^mx^ 

tt^ (Rh) C0^9^^M^Xh^>o ZL(D^7l/*\-i.$kX <Dm<DlMmWtXmi-Z-ttf 

»imxh<9, sxT<Ditx&z>z.ttim^\\ mfcm&wmk*m(DM&, Rf:Rh 

^20: 1-1 :2(#^10: 1-1 : 1<D^<£>^M;£U^) 0 H?Ktt§^^— 
&mXfo%m&Kfe, Rf :Rh^20: 1— 1 : 1 (#^5: 1— 2: 1)(D^(D^^LV^ 0 

[0053] ^5b\ /^Tfl/^k&mK 2o(DRht>L<«2o(DRf^^ri-§#^, O^Hfifc 
« N 2oORht>b<«20(DRf(D^tt-^#^i-§ 0 

[0054] -|S^^^m^^^tt^^*m^f"b^^^^bTC02CF-e(D^tg^f*nT 
^feo^^t^C02^^o^fe?Wk$^fcfe^^^^(D»fi(Z) 
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[0055] &b\a^co2M^WA&mir%y^^fc&m^ M&§l*tt<z>^ib& 

[0056] #388H<£>0*LV Uo^Jfe^flg^l NT, C02HfPttf %^~tZ>J^>?h 

• F-(CF ) -(OCF F ) -(OC F ) -(OCF ) -(CH ) -X-Rh 

2 q 36m 2 4 n 2 o 2 p 

• F-(CF ) -(OC F ) -(OC F ) -(OCF ) -(CH ) X-Rh-X-(CH2)p-(CF O) -(C F O) 

2 q 36m 24n 2o 2p 2o24n 

-(C F O) -(CF ) -F 

3 6m 2 q 

3) Rh-X(CH2)p-(CF O) -(C F O) -(C F O) -(CF ) -(OC F ) -(OC F ) -(OCF ) 

2q 24n 36m 2 q 36m 24n 2o 

-(CH ) -X-Rh 

2 P 

fcT\ m, n, o, p, q, X^oitFRh^fiffB^^^tLSifi^Tfc^o #*ft«J3gUtM&0> 
Hg#ttRafc>-f , -(OC F ) - f3\ -(OCF2CF2CF2)m- *fc{* -(OCF(CF3)CF2)m- 

3 6 m 

^-(OCF)- -(OCF2CF2)n- itftfe -(OCF(CF3))n- Sr^i" 0 ) 

2 4 n 

4) Y-(CF2)ml-(CH2)nl-X-Rh 

5) Y-(CF2)ml-(CH2)nl-X-Rh-X-(CH2)n-(CF2)m-Y 

6) Rh-X-(CH2)n-(CF2)m-(CH2)n-X-Rh 
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sm-efe^o x,y, Rh{iBfrfB^sa$^M«9-efes) 

F-(CF(CF3)CF20)nCF(CF3)COO(CH2)mCH3 (n=l— 15, m=0— 30) 
F-(CF(CF3)CF20)nCF(CF3)CH200C (CH2)mCH3 (n=l — 15, m=0— 30) 
F-(CF(CF3)CF20)nCF(CF3) CH20 (CH2)mCH3 (n=l — 15, m=0— 30) 
F-(CF(CF3)CF20)nCF(CF3)COO(CH2CH20)mCH3 (n=l — 15, m=l — 10) 
F-(CF(CF3)CF20)nCF(CF3)COO(CH(CH3)CH20)mCH3 (n=l — 15, m=l — 10) 
F-(CF2CF20)nCF2COO(CH2)mCH3 (n=l — 15, m=0— 30) 
F-(CF2CF20)nCF2CH200C(CH2)mCH3 (n=l — 15, m=0— 30) 
F-(CF2CF20)nCF2CH20(CH2)mCH3 (n=l — 15, m=0— 30) 
F-(CF2CF20)nCF2COO(CH2CH20)mCH3(n=l — 15, m=l — 10) 
F-(CF2CF20)nCF2COO(CH(CH3)CH20)mCH3(n=l — 15, m=l — 10) 
CF3(CF2)n-(CF2CF20)mCF2COO(CH2)pCH3(n=l— 8, m=l — 15, p=0— 30) 
CF3(CF2)n-(CF2CF20)mCF2COO(CH2CH20)pCH3(n=l— 8, m=l — 15, p=l — 10) 
CF3(CF2)n-(CF2CF20)mCF2COO(CH(CH3)CH20)pCH3(n=l— 8, m=l — 15, p=l 
-10) 

F-(CF2CF2CF20)nCF2CF2COO(CH2)mCH3 (n=l — 15, m=0— 30) 
F-(CF2CF2CF20)nCF2CF2CH200C(CH2)mCH3 (n=l — 15, m=0— 30) 
F-(CF2CF2CF20)nCF2CF2CH20(CH2)mCH3 (n=l — 15, m=0— 30) 
F-(CF2CF2CF20)nCF2CF2COO(CH2CH20)mCH3(n=l — 15, m=l — 10) 
F-(CF2CF2CF20)nCF2CF2COO(CH(CH3)CH20)mCH3 (n=l — 15, m=l — 10) 
F-(CF2CF2CF20)nCF2CF2CH20(CH2CH20)mCH3 (n=l — 15, m=l — 10) 
F-(CF2CF2CF20)nCF2CF2CH20(CH(CH3)CH20)mCH3 (n=l — 15, m=l — 10) 
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F-(CF(CF3)CF20)n(CF2CF20)mCF2COO(CH2)pCH3(n=l — 10, m=l — 10, p=0— 
30) 

F-(CF(CF3)CF20)n(CF2CF20)mCF2COO(CH2CH20)pCH3 (n=l— 10, m=l — 10, 
p=l— 10) 

F-(CF(CF3)CF20)n(CF2CF20)mCF2COO(CH(CH3)CH20)pCH3 (n=l— 10, m=l 

— 10, p=l — 10) 

F-(CF(CF3)CF20)n CF(CF3)COO(CH2CH20)mOCO(CF3)CF(OCF2(CF3)CF)p F 
(n=l— 15, m=l— 20, p=l— 15) 

F-(CF(CF3)CF20)n CF(CF3)COO(CH2)mOCO(CF3)CF(OCF2(CF3)CF)p F(n=l 

— 15, m=l — 30, p=l — 15) 
F-(CF(CF3)CF20)n 

CF(CF3)COO(CH(CH3)CH20)mOCO(CF3)CF(OCF2(CF3)CF)p F(n=l — 15, m=l 
—20, p=l — 15) 

CH3(CH2)nOCOCF(CF3) (CF(CF3)CF20)mCF(CF3)COO(CH2)pCH3 (n=0— 20, 
m=l— 20, p=0— 20) 

CH3(CH2)nOCOCF2(OCF2CF2)mOCF2COO(CH2)pCH3(n=0— 20, m=l — 20, p=0 
—20) 

CH3(OCH2CH2)nOCOCF(CF3)(CF(CF3)CF20)mCF(CF3)COO(CH2CH20)pCH3 
(n=l — 10, m=l— 20, p=l — 10) 

CH3(OCH2CH2)nOCOCF(CF3)(OCF2CF(CF3))m(CF2)n(CF(CF3)CF20)oCF(CF3 
)COO(CH2CH20)pCH3(n=l— 5, m+o=2— 20, p=l — 10) 

CH3(OCH2CH2)nOCOCF2(OCF2CF2)mOCF2COO(OCH2CH2)pCH3 (n=0— 20, 
m=l— 20, p=0— 20) 

CH3(OCH2CH(CH3))nOCOCF(CF3)(CF(CF3)CF20)mCF(CF3)COO(CH(CH3)CH 
20)pCH3(n=l — 10, m=l— 20, p=l — 10) 

F-(CF(CF3)CF20)nCF(CF3) CH20(CH2)m(CF2)p CF3(n=l — 15, m=l — 10, p=l — 
20) 

XCF2(CF2)n(CH2)mO(CH2)pCH3(X=H, F, n=3— 20, m=l— 2, p=l— 20) 
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XCF2(CF2)n(CH2)mO(CH2CH20)pCH3(X=H, F, n=3— 20, m=l— 2, p=l — 10) 
XCF2(CF2)n(CH2)mO(CH(CH3)CH20)pCH3(X=H, F, n=3— 20, m=l— 2, p=l — 10 
) 

XCF2(CF2)n(CH2)mOOC(CH2)pCH3(X=H, F, n=3— 20, m=l— 2, p=0— 20) 
XCF2(CF2)n(CH2)mCOO(CH2)pCH3 (X=H, F, n=3— 20, m=0— 2, p=0— 20) 
XCF2(CF2)n(CH2)mCOO(CH2CH20)pCH3(X=H, F, n=3— 20, m=0— 2, p=l— 10) 
XCF2(CF2)n(CH2)mCOO(CH(CH3)CH20)pCH3 (X=H, F, n=3— 20, m=0— 2, p=l 
-10) 

CH3 (CH2)m OOC(CF2)nCOO(CH2)pCH3 (m=0— 20, n=l— 20, p=0— 20) 
CH3(OCH2CH2)mOOC(CF2)nCOO(CH2CH20)pCH3(m=l — 10, n=l— 20, p=l— 
10) 

CH3(OCH2CH(CH3))mOOC(CF2)nCOO(CH(CH3)CH20)pCH3 (m=l— 10, n=l— 
20, p=l — 10) 

CH3(CH2)mCOO(CH(CH3)CH20)nCH3 (m=l— 20, n=l— 30) 
CH3(CH2)mO(CH(CH3)CH20)nCH3 (m=l— 20, n=l— 30) 

F-(CF(CF3)CF20)nCF(CF3)COO(CH2)mCH3(n=l — 15, m=0— 30) ; 
F-(CF(CF3)CF20)nCF(CF3)COO(CH2CH20)mCH3(n=l — 15, m=l — 10) ; 
XCF2(CF2)n(CH2)mO(CH2)pCH3 (X=H, F, n=3— 20, m=l— 2, p=0— 20) ; 
&L) ? XCF2(CF2)n(CH2)mCOO(CH2)pCH3(X=H, F, n=3— 20, m=0— 2, p=0— 20) 0 
[0057] /^t^ft^il©lootifi-Cfe5T;V3- A'Ukib&tokLraZ, UT<7)h 

XCF2(CF2)n(CH2)mOH (X=H, F, n=3— 20, m=l— 2) 

HOCH2 (CH2)m(CF2)n(CH2)pCH20H(m=l— 20, n=l— 20, p=l— 20) 

F-(CF(CF3)CF20)nCF(CF3) CH20H(n=l — 15) 

HOCH2 (CF(CF3)CF20)nCF(CF3) CH20H(n=l — 15) 

HOCH2CF(CF3) (CF(CF3)CF20)mCF(CF3)CH20H (m=l— 20) 

F-(CF2CF20)mCF2 CH20H(m=l— 20) 
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CF30-(CF2CF20)mCF2 CH20H(m=l — 20) 

HOCH2 (CF2CF20)mCF2 CH20H (m=l — 20) 

HOCH2 CF2(OCF2CF2)m(OCF2)nOCF2CH20H (n+m=l— 20) 

F-(CF2CF2CF20)mCF2CF2CH20H(m=l— 20) 

F-(CF(CF3)CF20)n(CF2CF20)mCF2 CH20H(n=l — 10, m=l — 10) 

CF3(CF2)n-(CF2CF20)mCF2 CH20H (n=l — 10, m=l — 10) 

-(Si(CH3)((CH2)3-(OCH2CH2)p-OCH3))mO-(Si(CH3)2O)n-(m=10— 100, n=10— 
100, p=l — 10) 

-(Si(CH3)((CH2)3-(OC3H6)p-OCH3))mO-(Si(CH3)2O)n-(m=10— 100, n=10— 100, 
p=l-10) 

CH30-(Si(CH3) -(02C(CH2) pCH3))mO-(Si(CH3)20)n-CH3 (m=10— 100, n=10— 
100, p=l— 20) 

CH3O-(Si(CH3)2)mO-(Si(CH3)2O)n-CH3(m=10— 100, n=10— 100) 
R3Si-0-(SiR20-)n-(SiR(Rh)0-)m-SiR3; (5£cf\ -(SiR 0-)n t(SiR (Rh)O-) mf£5^ 

2 

^/fev^L^^^^#:-eR=Cl— CA(DT;v^-;vm, Rh^ffrfE^^^$tt§M«9trfe5 
, nrmittelO: 1—1:1. n=10— 500) o 

R2RhSi-0-(SiR20-)n-(SiR2Rh), (^cp, nimittelO: 1 — 1 : 1, n= 10— 500, R= 
CI— CA(DTjV^r7Vm, RhtefufE^^^M^feS, ) Q 

R3Si-0-(SiR20-)n-Rh-(SiR20-)m-SiR3, (n:mitte:10: 1 — 1 : 1, n=10— 500, R 

[0058] y^>^it^m(Di^(Dmmnmxh^ymitmt7Kmt\^x^ &lt(d^<d 

X(CF2)m(CH2)nH (X=H, F, n=3— 20, m=l— 20) 
-(CH2CH(C02CH2CH2(CF2)mCF3))n-(m=2— 8, n=5— 100) 
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-(CH2CH(OCH2CH20CO CH2CH2 (CF2)mCF3))n-(m=2— 8, n=5— 100) 
-(CH2CH(OCH2CH20CO CF(CF3) (OCF2 CF(CF3))mF)n-(m=l — 15, n=5— 100) 
-(CH2CH(CH20CH2 CH2 (CF2)mCF3)0)n-(m=2— 8, n=5— 100) 
-(CH2CH(CH20CH2 CF(CF3) (OCF2 CF(CF3))mF)n-(m=l — 15, n=5— 100) 

m tib^m (&miM.$:^t?7kmm) (DW-mvcfe. #>o^$e : co2= 5 : 95-95 : 5, 

0£L< J210 : 90—80 : 20, XW^l,< ^20 : 80—60 : 40^^ 
[0059] ^K^ffl$^§C02||fPttf^^^y^^^^^«miSn B p^§^^ 

[0060] ^K-C(DCO20fPttlf|5^^-r67^^^^^<D^ffl*^, 

tPTk^te^fLTO.OOl — lOwttm&s ^*L<te0.01 — 5wt%f£J^ £«90*L<teO.l 

-iwt%@it-e^r^^^bv \ #{cco2iifpttg|3^^^-r§y^^-^^^^ 

[0061] $e>^^T^^i-*a^(i^^J) (Dmnh nm-e&z>o Mx-it^y—/^ ^ 
srVy-W., T-feh^hJJ/K g^^^vKe W^^/Hg, a^yKr.— tvv&^ce^— 

[0062] fc*5 x «0j!^^oV^-C^ffl$tb§CO2^«#:, M^^l^e^ffl^tvSo 
[0063] j|#:ift&[H]irac^oV^te, co2mfpttti55>^i-?.y^^^^t:^^)ffiS 

[oo64] ^tz.^mcDZf-mmkM^ &<>%mtco2(Dm&&mM,^it%cDb, ^m^. 
£r#-r§o ^fc^mm^m^i^M^^, ^-m^^m. ^^m, C02& 
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[0065] #BB»l#lC}3VvT\ S^Cfto^OflfcfelCtt. tMfco^^C, Sfl»fk 

[0066] ^sswofcSCfco&Rjsoiasra:, 10— ioo°c@s-e&>5 0 

[0067] fcjjte 0.1— 30MPa@j£ N 0^b<{*. 1— 20MPa@i^ £*9#r3;L<te:, 5—15 MPa 

mmxhZo 

[0068] as#^b-cr±, m^mmm^ ^wm^mw^m^, 100-iooooorpm, *l 

<te:400— 1000rpmWr|;^$tU 1&MWLffl.%$<DW&. 20kHz— lOMHz^J^tb 

[0069] nM*y*&ft5m&. ^Kffi #^i«&v ^uzmwt<D&m$rg&mMW 

&mB£&Z>o Z<D£5teW&&<D&m£LXmii, Co, Cu, Zn, Cr, Sn, W, Fe, 
Ag, Cd, Ga, As, Cr, Se, Mn, In, Sb, Te, Ru, Rh, Pd, Au, Hg, Tl, Pb, Bi, 
Po, Re, Os, Ir, Ptlg&fflm£tl, MMMtLrX^ ^tlh<D7^m^<DM^m, Mit 

[0070] *f^b^^©t^b^sMiLt, *ms\^zmmm.m. mtm& 
[0071] ^m(Dm%^^m(Dmm\{/^^it^m)^m^^^.t\z.x.v), 

[0072] MfLtt. lOMPa, 50°C, 500r.p.m.-e(D«#(D|^^« x ^C|^K^)*^feo#fflO^ 
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[0073] *5IW-C#e>ttfe«)oir«|Rtt, «T©J:5J5;#«Sr^rr5o 
(l)#^i tf mJ^JitDtV*- /^icm2^^:«9lf@^T; 
(2Mm<DmW 1 At m^XT ; *5 itJ? 
(3)»®|IS^ lOnmi^To 

[0074] £tbttmw^btizib<>%&m<D&mm*<om*m%. m?#>o%&to&. 

TV^C^Hfe, Surface and Cortings Technology 2003^, 173#285H)o 

nhti%&mj&mmmim®xmmmmmmx^% 0 z-tibi^ 

ZLk&MteZo Mi^ma^y^n>u^/v<D^>mxmT^-<^hit(Dm^xh 
«9, ~nhu¥mfc^MEMsxm\<^n%wmttmtim^irz> 0 ^hKMW-m-m^ 

[0076] *fc£^J*^f[^*£*o#$:<z>it^ JE^K *»S^i«9feo^|^/¥^ 

^^-/^muz.x^mikm^^m&m^^tir^mmx4¥m^m 

[0077] fto«©sfiiii, ^fism^®m&^*i-J:^5£^-e&5o 
[0078] r(Dj:5^tftB B p®(D^js#^Mei#ie)o^-ef^-t-^t-«, 
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[0079] ^bK^mM(D/^>^t^mumm^r.m^mm^m^m^mir^tcib 

[0080] J^TI^»!k ##^!lT*^K«#:W^Ki-6^, ^Mr±r^it^RR^ 

[0081] rt^^sOcc^^jEE^S^^^^/Vfeo^^C^^h^^^^^/^SOg/L, ±& 
it^yJr/VWg/U *«>^50g/L, 7fe^J31*)^20cc, F(CF(CF3)CF20)3 
CF(CF3)COO(CH2CH20)2 CH3^#>o^m^LT0.3wt%AtU HM^JMUc: 

Mmm, mm\m~iy^m^n^nmmm4cm2)&mmtfmMu unmix* 

«^50rt-Jiiffcm^^^ o 3^tFi±^M^lO^10MPa^CO2^A 
Lfc 0 7— 5-^0fe^-6^5OOr.p.m-C[Hl^$^^^-trCO2-^o^^jl#b, 

5A/dm2xe^-mmmu ^y^v^^n^t^ mmmrm^ mm^t^, mm 
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C02^fPtt§|5^?r^ri~^y— $->%t4\&W3bLX^ H(CF2)6COOCH2CH3^ffl V ^ 

[oo82] &btvrcM&mn*mm&^m&m3\z&ir 0 

C02mft&&&&jrl-ZS~*lsmb^kLX, F(CF2)6(CH2)10H£rffl V ^£JL 

[oo83] mbtiftfe&mn*m®@pfM&m4\z.&~r 0 

C02mft&M&&$tf'ZS~*>&{k&tobLX* F(CF2)7COOCH2CH33rffl V n 

[0084] #^tvfc^^Mm^HTOW^Bl5^^i- 0 

C02ffifP'l4§|5^^i-^y=^-^^^^bT, F(CF(CF3)CF20)4 
CF(CF3)COOCH3^fflV>fc^^f^|IW!jlt|^C^^^ot^fofc 0 
[0085] #fettfc^*M«^0^^*^ig6^^i- o 

C02HfPtt^5>Wi-§y-^-^^^^^b-C, F(CF2)7COO(CH2)5CH3^ffi 

v ^^te mtfoffl i ^c^Srcfeo^^T ofco 
[0086] nbti1t.i£&mn?m®te^M&m7lzmir 0 

C02m,m^W^^'r^/^>^it^mt\^X^ F(CF(CF3)CF20)2 

cF(cF3)cH20H^m^^tc^m^mmmitm^^x^^ff^fc 0 
[oo87] nhnfcM^mm^mmM^M&m$\^ir 0 

C02H^P^^^i-§y-^^^^^^bT, F(CF(CF )CF O) CF(CF 

3 2 3 3 

)cooch ch och &m^^fc^tenMimbm^jjW;Xfc<>^& ft ^ti 0 mhfiti 
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co2M^^^^ir^y^^^mt\^x, f(cf(cf )cf o) cf(cf 

3 2 3 3 

)cooc h &m\^fcu^femM{mtm^m^tb<>t&ft<>fz.o nhntc^m 

6 13 

C02m^i^^^i-^y-^r>^t^tl,X, F(CF(CF )CF O) CF(CF 

3 2 3 3 

)CO(OCH CH ) OCOCF(CF )(OCF (CF )CF) F&m^^fc&m^MMmtm^jjfe 

2 2 3 3 2 3 3 

mmmn 

C02mft&M&&$ti'ZS~*>&{k&tobLX* ch och ch occf (ocf cf 

3 2 2 2 2 2 

) OCF COOCH CH OCH &m^^tc)^^femMMltm^jffeXlsb^&ft ofc 0 # 

6 2 2 2 3 

C02Mfa^ft&^1-%/^>mi[:^b^X, C H OCOCFCCF )0(CF (CF 

12 25 3 2 3 

)CFO) -(CF ) -(OCF(CF )CF ) -OCF(CF )COOC H (m=3— 5)£rffl \s^fc£lW-UM 

m25 32m 3 12 25 

mm 1 1 mttmxtbo^&n otz. 0 mhntcM^mm^-mwM^M&m 1 3 ^1- 



P fc 3W^75S50ccO^ffi^^8^^tt^feo#^(i/T^k^y , >A10g/L N 
90g/L)^20cc, F(CF(CF )CF O) CF(CF )COO(CH CH O) CH &#>o^miCMl^X 

323 3 2223 

m^>-?3RTf)±£imM$slOX10MPa~£.XCO ^itAL-fc 0 9— 5Xmfc 

2 

^6ST500r.p.nrC[il&£iir5££-CCO fco#afc£:Jft#U 2A/dm -C2#Hgji«U & 

2 

4(ffiF*:500ffiP) t^-fo 
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, i&MMA.) ^20cc, F(CF(CF )CF O) CF(CF )COO(CH CH O) CH ^6o^&^>tf 

323 3 2223 

u muw4x*um&5ox;K±.iffc^ mm^y°3Rxf}±^mMmoxioMPa^ 

XCO &MAL-fc 0 5-eiUte^6^r500r.p.m-eilI^^-i!"eCO #)o# 

2 2 

U^jM.OO mol/U tfH^y^O.lO mol/U ^-^0.49 mol/U ^»M).10 mol/U 
^>@^90g/L) ^20cc, F(CF(CF )CF O) CF(CF )COO(CH CH O) CH &r#)o^& 

323 3 2223 

^^•b-co.3wt%Atv, mm^zh^s ft mmiz.&mR&th 

3&lKJ£^f«^10in2MPa3reCO ZMAVfCo y— 5-e0fe^6^ 

2 

650r.p.m-T?lH#rBl[Hl^$«^i:-eCO ^o«£;fc^-if mMl^Wc 0 lA/dm 2 ^?l 

2 

5ftmmmu ^y^^^^ft^tc 0 mmmrm^ mmjt&, mm^m 
^s^m^iiiM^ 1 5 \z^r 0 
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CO ^fPtt$|5^§r^-r^y-^-^^>ft;^C»ft^«9^, CH (CH ) (OCH CH ) OH 

2 3 2 12 2 2 8 

2 

2 

o/c 0 

[0089] #i^/c;feSMS^H«l«£018^i- o ^/itV^-zKD^i^ft^ 



ifcigfc#!l4 

co m^\\^M%^%;~^mk&m(DixiD<o ^ Tie**: 



C02|gfPttg|5^^i- ; 5/-^-^^^^^'f-t^«9^, F(CF(CF )CF O) 

3 2 14 

CF(CF3)COO"NH + ^V^c^tt^»!|l^|WIC^-e^o^^f ofc 0 II^I 



[0090] [>fbl] 



o 




o 



[0091] ^Lfc>fk^^fflV^cW^«^^Jl^l^C^-Cfeo#SrfTofCo «^f***L 
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co2mft&M&&$ri~zs~*>'Wto^<nftt>w^ f(cf (cf )cf o) (cf 

2 3 2 3 3 

)CFCONHCH CH N + (CH ) f^fflV^c^^tt^»!jl^^C^^^o#^fo^ 0 

2 2 3 3 

[0092] mmmi-ietitmmi m^mmwrn^mmm) (Dmrnmrn^nzitmir 

2 

2 
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m^mm 

(4) ^T/V^/Vv'n^v'S 

i^-eco2^^ptt§p^^f* 

(4) v^T/V^/ViXndri/^ 

[8] co2H^ptt$|S^^i-§y^^^^^d^^§«ft:, ffiffilMsfcttSHfelMfclft 

<^C02(D#^T^f5m^i>6o#ffl(D»^J : 
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^~eC02iifPt£$|S#£J3: 

(1) JKyt^ntVy, mtt^^^&XXFtfVtti/^u^frhteZmfr 

(2) — U^tz.\±^X(Dy^mM.^yyMU^fit^yvMT;v^/vm-, 

(3) — ^mfci^x(D7^mw^^ymm^titc^y^m^v^— : T/vm;Rij 

(4) v^T/^/V^ndr^S 

(1) ^y^Nr^/ntv^ ^°y^iy^i/^j:^y^-^^u^^^^^ 

(2) — f R^ctt^r<D^^^^^vy^g^^fc-^75/*T/Vdr/^ ; 

(3) —^mfci^x(D7^mw^^ymm^Kfc^y^m^v^—^/vm;R^ 

(4) v^T/Vdr/V^ndr^^ 

[io] co2mm&tt*^%/~^mk&m?tm v ^-c#>o t^m^ot^gio 

m?C02SfPtt§R^^fi 

(1) jtfy^v^ntv^ ^°y^^^i/^*5i:t>^y^-^^^^^^^^ 

(2) — f R^c^^T^TKm^^^^vy^g^tLfc-a-^y^T/^/VS ; 

(3) — $P*fc^TO*^JE^d s 7y^e^Hfc^y^y^— ^/VS;^^ 

(4) v^T/Vdr/V^ndr^S 

[11] TIB©#«Sr^rr««)o#»ti{: 

(1) »i n m£k±<D\Mfr— /V^lcm2^fc«91^^T; 

(2) «EJR©J?^dSl m£JlT;^ 
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(3) *aB©ffifiga*10nm£*To 
[12] (C02MfPtt§l3^)-X-^c«X-(C02^fPtt§|5^)-X-^, ^T^^-TD*fc«2) 

• F-(CF ) -(OCF F ) -(OC F ) -(OCF ) -(CH ) - X- 

2 q 36m 2 4 n 2 o 2 p 

• -X- (CH2)p-(CF 0)o-(C F O) -(C F O) -(CF ) -(OC F ) -(OC F ) -(OCF ) 

2 24n 36m 2q 36m 24n 2o 

-(CH ) -X- 

2 P 

^-Cm, n, o, p, qfeO£l±<DM^CV&> v ), m *5itJ? n^^-OW^O— 15<D^ 
#U n+m^20, o =0—20, p=0— 2, q=l — lOT^So #^ML^£<^JlR#^;frT 
, -(OC F ) - fit, -(OCF2CF2CF2)m- 3;fci2 -(OCF(CF3)CF2)m- £\ -(OC F ) 

3 6m 2 4 n 

-fit, -(OCF2CF2)n- ^fcfit -(OCF(CF3))n- &&*&t„ 

(^-ex«[D— C*>o-CfcM^oTV>-Ct>J:<, ip-l^, ^V>}3\ O, S, NH.NR (R a :T 
/Vdr/l^X C=0, C(0)0, OC(O), C(0)S, SC(0),C(0)NH, C(0)NR a (R a :T/^/^ 
), NH(0)C, NR(0)C, CH2, CHR a , CR a (R*:T /V^/VM , SO NHjEfcfctNHSO ^ 

2 2 2 

-To) 

[13] ^T^ti)-3)©/=t^M^v>5iMi©m 

• F-(CF ) -(OC F ) -(OC F ) -(OCF ) -(CH ) X-Rh 

2 q 36m 24n 2o 2p 

• F-(CF ) -(OC F ) -(OC F ) -(OCF ) -(CH ) X-Rh-X-(CH2)p-(CF O) -(C F O) 

2 q 36m 24n 2o 2p 2o24n 

-(C F O) -(CF ) -F 

3 6m 2 q 

• Rh-X(CH2)p-(CF O) -(C F O) -(C F O) -(CF ) -(OC F ) -(OC F ) -(OCF ) 

2o 24n 36m 2q 36m 24n 2o 

-(CH ) X-Rh 

2 p 

^T?m, n, o, p, (xUO^AKDmWC^^O, m $o£.Tj nfit^^OmS^O— 15<D|g 
8fc, n+m^20, o =0—20, p=0— 2, q=l— 10"e&5o ##«9^b^<DjlR#«^^-f 
, -(OC F ) - fit, -(OCF2CF2CF2)m- -(OCF(CF3)CF2)m- -(OC F ) 

3 6m 2 4 n 

- fit, -(OCF2CF2)n- *fc« -(OCF(CF3))n- ?:4>«rgto 

Xttl^— efcoT^M&oTVv-ObiC BfeV^tt, O, S, NH,NR (R K .T/V^ 

/HsX C=0, C(0)0, OC(O), C(0)S, SC(0),C(0)NH, C(0)NR a (R a :T/V3VV^), 
NH(0)C, NR(0)C, CH2, CHR a , CR a (R*:7VV3V1^) , SO NH*fcf2NHSO Sr^fo 

2 2 2 
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[i6] (co2mfmn^) -x-*fc«x-(co2Hf p^^)-x-^j^t<^ i) fc^v ^2) 

^7-^-^>fb^^V^ft^IIl(D^ 0 

1) Y-(CF2)ml-(CH2)nl-X 

2) X-(CH2)nl-(CF2)ml-(CH2)nl-X 

^-eY»F$?§v>«H-e$)«9, xte^i— efco-obM&o-a^-ofciC coo, o, s, 

CONH.NHCO, SO NH, NHSO frhf£&Mfrhmi-£frl%ffi&&&7jki- 0 

2 2 

mlte3— 20cDS^-efe { 9, nl^|W|— efeoT^M^o-CV ^T^i<, 0^2©lt 
[17] /^^^^^^T^^i-l)-3)»V^tL^^«it^i-§f»^JSl6(D^ 

1) Y-(CF2)ml-(CH2)nl-X-Rh 

2) Y-(CF2)ml-(CH2)nl-X-Rh-X-(CH2)nl-(CF2)ml-Y 

3) Rh-X-(CH2)nl-(CF2)ml-(CH2)nl-X-Rh 

^-eY»F$?§VM*H-e$>«9, Xte^— ^fco-ObM&o-a^-OfciC COO, O, S, 
CONH.NHCO, SO NH, NHSO ^b^M^hMi^tl^^^^ir 0 

2 2 

ml^lRl— efeo-C^^oTV^-C^J:<3— 20(D^^C-efei9 N nlte^— C*ott 

[is] Rh^^y tti/T/v3cu>m~ehz>m 7<Djfm 0 

[19] C02ffifPttlH5^0^^m^Rh^(D^^^|^Cd^tbJ:«9^#V>M^170^ 

Sc 0 
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